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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a generator which can be manufactured 
by a small number of processes and in which the magnetic saturation part of a 
stator can be formed without requiring high precision, and provide an electronic 
device equipped with the generator. 

SOLUTION: In a generator 20 which is applied to an electronic devices such as a 
needle-type electronic watch, inner notches 225 and 226 are formed in a stator 
22 in order to form a magnetic saturation part, and the leakage of the flux at the 
narrow parts 227 and 228 of the notches 225 and 226 is utilized for adjusting a 
cogging torque applied to a rotor 21. With this constitution, as the inner notches 
225 and 226 are continuously formed a rotor posting hole 230, the magnetic 
saturation part can be formed by a small number of processes and, furthermore, 
without requiring high precision. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the power plant characterized by to have the inner notch in which said stator is dented on 
the inner-circumference edge of said Rota arrangement hole in the power plant which has Rota which 
consists of a permanent magnet which rotates with the transmitted revolution driving force, a stator 
equipped with the Rota arrangement hole which arranges this Rota, and the coil which constitutes this 
stator, and said Rota and magnetic circuit, and for the magnetic-saturation section to be constituted by 
this inner notch. 

[Claim 2] It is electronic equipment characterized by having two magnetic poles to which said Rota 
halves a hoop direction in claim 1. 

[Claim 3] It is electronic equipment characterized by for said inner notch opening include-angle spacing 
of 180 degrees in two places which stand face to face against a stator side edge edge among the inner 
circumference edges of said Rota arrangement hole in claims 1 or 2, and being formed. 
[Claim 4] The power plant further characterized by having the revolution spindle which is interlocked 
with a user s body motion and rotates, and the wheel train which carries out the high-speed revolution 
of this Rota by accelerating the rotational speed of this revolution spindle and transmitting to said Rota 
in claim 1 thru/or either of 3. 

[Claim 5] Electronic equipment characterized by having the processor to which actuation of a time 
stamp etc. is performed by the electrical energy which was equipped with the power plant specified to 
claim 1 thru/or either of 4, and was generated with this power plant. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power plant which can be used as a power sou 
of an electronic clock etc., and electronic equipment equipped with it. It is related with the stator 
structure of a power plant in more detail. 
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[0002] 

[Description of the Prior Art] A stator 22 equipped with the Rota arrangement hole 230 which arranges 
Rota 21 made from a permanent magnet rotated with the transmitted revolution driving force as 
conventionally shown in the power plant used for power supply sections, such as an electronic clock, at 
drawing 5 (a), and Rota 21, and the coil 23 which constitutes a stator 22, and Rota 21 and a magnetic 
circuit are constituted, and the accelerating wheel train which accelerates and transmits revolution 
actuation of a revolution spindle is constituted to Rota 21. Rota 21 is the permanent magnet with which 
magnetic poles N and S were formed, and since cogging torque (deenergisation torque / detent torque 
as used in the field of a step motor) is acting, it has received the force in which it stops at the specific 
angular position. If a stator 22 is divided into two and the magnetic-saturation section is constituted 
here using the clearance Since a revolution spindle will not start when cogging torque is too large and 
lightweight[ small and ]Hzes a revolution spindle, an applicant for this patent The outside notches 221 
and 222 dented on the side edge edges 22c and 22d in a stator 22 were formed, and it has applied for 
what constituted the magnetic-saturation section by notches 221 and 222 outside these as Japanese 
Patent Application No. No. (JP.7-56517.B) 31699 [ 59 to ]. That is. if the outside notches 221 and 222 
constitute the magnetic-saturation section, since a part of magnetic flux will leak and flow into the thin 
part 220 of the stator 22 constituted by the outside notches 221 and 222 unlike the case where a 
clearance constitutes the magnetic-saturation section, cogging torque which Rota 21 receives can be 
made small. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional power plant, since it is 
necessary to form the Rota arrangement hole 230 first, then to form a notch 221 in a stator 22 one 
outside, and to form a notch 222 in after an appropriate time outside another side as shown in drawing 5 
(b) in case a stator 22 is manufactured, there is a trouble that three perforating processes are required. 
Moreover, in manufacturing a stator 22. since the magnitude of the cogging torque which Rota 21 
receives will be changed, if the width of face of the thin part 220 of a stator 22 is changed, a precision 
high also about the formation location of not only the dimension of the Rota arrangement hole 230 but 
the outside notches 221 and 222 is needed. For this reason, there is a trouble that manufacturing a 
stator 22 takes time and effort. 

[0004] Then, the technical problem of this invention is to cancel the above trouble, and is to offer the 
electronic equipment which is the small number of production processes, and equipped the stator with 
the power plant and it which can constitute the magnetic-saturation section, without needing a high 
precision. 
[0005] 

[Means for Solving the Problem] Said stator is equipped with the inner notch which dents on the inner- 
circumference edge of said Rota arrangement hole, and is characterized by for the magnetic-saturation 
section to be constituted by this inner notch in the power plant which has Rota which consists of a 
permanent magnet which rotates with the transmitted revolution driving force in this invention, a stator 
equipped with the Rota arrangement hole which arranges this Rota, and the coil which constitutes this 
stator, and said Rota and magnetic circuit in order to solve the above-mentioned technical problem. 
That iSf-it has the description in having constituted the magnetic-saturation section only from an inner 
notch in the stator. 

[0006] In this invention, since the inner notch constituted the magnetic-saturation section, unlike the 
case where a clearance constitutes the magnetic-saturation section, a part of magnetic flux leaks and 
flows into a part with the thin stator constituted by the inner notch. Therefore, since cogging torque 
which Rota receives can be made small, even when a revolution spindle is lightweight[ small and ]-ized, 
the efficient generation-of-electrical-energy system set by the motion of an arm becomes possible. 
Moreover, since the magnitude of the relative physical relationship of inner notches and an inner notch, 
a number, and a configuration can adjust extent which reduces cogging torque and is adjusted when the 
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formation location of the inner notch in the inner circumference edge of the Rota arrangement hole and 
an inner notch are plurality, even if it lightweight[ small and ]-izes a revolution spindle, generation 
efficiency can be raised only by forming the inner notch of the structure of balancing the location 
corresponding to it, or it. Furthermore, since an inner notch constitutes the Rota arrangement hole and 
the hole of one unlike the case where an outside notch is formed, a production process can be simplified 
and too much high process tolerance is unnecessary. That is, since the Rota arrangement hole and two 
inner notches can be simultaneously formed in case a stator is processed, it is good at one perforating 
process. In this case, since the sum of the width-of-face dimension of the thin part formed in a stator 
two places will be fixed even if the perforation location of the Rota arrangement hole and an inner notch 
shifts, the magnitude of the cogging torque concerning Rota is fixed. That is, to the magnitude of 
cogging torque, since it is mutually complementary, the high process tolerance of the width-of-face 
dimension of two thin parts is unnecessary. Moreover, since two inner notches can be simultaneously 
formed even when forming the Rota arrangement hole and forming an inner notch in after an appropriate 
time, it is good at two perforating processes. Since the sum of the width-of-face dimension of the thin 
part formed in a stator two places will be fixed even if the perforation location of an inner notch shifts 
to the Rota arrangement hole also in this case, the magnitude of the cogging torque concerning Rota is 
fixed. That is, to the magnitude of cogging torque, since it is mutually complementary, the high process 
tolerance of the width of face of two thin parts is unnecessary as aforementioned. 
[0007] Said Rota is equipped with two magnetic poles which halve a hoop direction in this invention. 
[0008] In this invention, said inner notch opens include-angle spacing of 180 degrees in two places 
which stand face to face against a stator side edge edge among the inner circumference edges of for 
example, the Rota arrangement hole, and is formed in them. 

[0009] In this invention, the revolution spindle which is interlocked with a user s body motion and rotates, 
and the wheel train which carries out the high-speed revolution of this Rota by accelerating the 
rotational speed of this revolution spindle and transmitting to said Rota may be prepared further. 
[0010] Such a power plant is suitable for using for electronic equipment equipped with the processor to 
which actuation of a time stamp etc. is performed by the electrical energy generated there. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
an accompanying drawing. 

[0012] (Whole configuration) Drawing 1 has shown the outline of electronic equipment equipped with the 
power plant which applied this invention. 

[0013] The power supply section 10 is constituted from electronic equipment 1 concerning this 
invention by the small power plant 20, the rectifier circuit 1 1 for rectifying the alternating current 
outputted from there, and the accumulation-of-electricity circuit 12 that accumulates the current 
rectified in this rectifier circuit 11. Moreover, the processor 13 to which actuation of a time check, a 
time stamp, etc. is performed by the electrical energy obtained with the power plant 20 is constituted by 
electronic equipment 1. the time check of a processor 13 driving the clock section or performing alarm 
processing — you may have functions other than processing, such as radio, a pager, or a personal 
computer. Although the capacitor is used for the accumulation-of-electricity circuit 12, what is 
necessary is just the secondary power 30 equipped with power are recording capacity, such as a 
rechargeable battery. A rectifier circuit 1 1 may not be limited to the full wave rectifier circuit which 
used diode 113, but may be a half wave rectifier circuit, and may be a rectifier circuit using an inverter 
etc. 

[0014] The following explanation explains to an example the portable electronic device (wrist watch) 
equipped with the electronic clock section of a guide type as a processor 13. In addition, the same 
agreement is attached and explained about the part which has the function which is common in the 
conventional power plant among each component of a power plant 20. 

[0015] In drawing 2 , the electronic clock section 13 constituted on the electronic equipment 1 of this 
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invention is the analog crystal quartz wristwatch of a guide display type, and a step motor 40 drives it 
based on the signal sent out from the quartz resonator 32 on the circuit board 31. The step motor 40 
consists of a stator 43 for motors which has the tubed Rota arrangement hole 430 where Rota 42 for 
motors and this Rota 42 for motors made from the permanent magnet magnetized by two poles are 
arranged, and a coil block which consists of a core 44 which rolled the coil 41. The wheel train 50 which 
consists of the No. 5 vehicle vehicle vehicle [ of No. 52 or 3 ] vehicle 54 of No. 53 or 2 of No. 51 or 4, a 
back vehicle 55 of a day, and a scoop wheel 56 is connected to Rota 42 for motors through kana, among 
those the second pointer 61 is being fixed at the head of the shaft of the No. 4 vehicle 52. The minute 
hand 62 is being fixed at the head of the cylinder shaft of the No. 2 vehicle 54. Moreover, the hour hand 
63 is being fixed at the head of the cylinder shaft of a scoop wheel 56. Here, the reduction gear ratio 
from Rota 42 for motors to the No. 4 vehicle 52 is set as 1/30. When 180 degrees of Rota 42 for motors 
rotate at a time intermittently every other second, the second pointer 61 is constituted so that 6 
degrees may rotate at a time intermittently. 

[0016] (Configuration of a power plant) The power supply section 10 for driving a step motor 40 is 
constituted by a power plant 20, secondary power 30 (capacitor), etc. The power plant 20 consists of a 
stator 22 which faces across Rota 21 made from a permanent magnet rotated in response to kinetic 
energy from the revolution spindle 25 and this revolution spindle 25 of the piece weight which rotates by 
motion of an arm, and Rota 21, and a coil 23 which constitutes a stator 22, and this Rota 21 and 
magnetic circuit so that it may generate electricity, when the arm in which the guide type electronic 
clock 1 was inserted is moved. The revolution spindle 25 and Rota 21 are connected structural by the 
wheel train 60 which accelerates and transmits revolution actuation of the revolution spindle 25, and 
this wheel train 60 consists of a revolution spindle 25, a gearing 61 formed in one, and a tradition vehicle 
62 equipped with the kana section which gears with this gearing 61. Rota 21 is the permanent magnet 
with which magnetic poles N and S were formed, if a revolution of the revolution spindle 25 is 
transmitted, since magnetic poles N and S will rotate, can acquire induced electromotive force from a 
coil 23, and can charge secondary power 30. 

[0017] (Structure of a stator) Drawing 3 is the top view of the power plant which applied this invention. 
[0018] As shown in drawing 3 , Rota 21 had the shape of a cylinder and is equipped with two magnetic 
poles N and S which halve a hoop direction. The Rota arrangement hole 230 for arranging Rota 21 is 
formed in the stator 22. In this invention, pole piece partial 22a of the stator 22 among the inner 
circumference edges of the Rota arrangement hole 230, In two places (two places which stand face to 
face against the side edge edges 22c and 22d of a stator 22) located in the direction to which 22b is 
connected, and the direction (direction shown by the arrow head A) which intersects perpendicularly 
The inner notches 225 and 226 dented toward the side edge edges 22c and 22d of a stator 22 open 
include-angle spacing which is 180 degrees, and are formed, and the magnetic-saturation section is 
constituted by the stator 22 only by notches 225 and 226 among these. 

[0019] Thus, in the constituted power plant 20, since cogging torque is acting on Rota 21, Rota 21 has 
received the force which it is going to stop by the specific angular position. Therefore, even if it inclines 
in connection with a motion of an arm, the revolution spindle 25 (Rota 21) only accumulates potential 
energy, without starting a revolution, when the inclination is small, and when it inclines more than fixed, 
it rotates at a stretch for the first time. Thus, since only the part will rotate Rota 21 at high speed if the 
revolution spindle 25 rotates at a stretch, the power generated between the terminals of a coil 23 can 
be efficiently accumulated in secondary power 30. Here, it is in the inclination lightweight[ small and ]- 
ized with thin-shape-izing of electronic equipment 1 about the revolution spindle 25. However, if the 
revolution spindle 25 is lightweight[ small and ]-ized, without changing the magnitude of the cogging 
torque which acts on Rota 21, the cogging torque which acts on Rota 21 can keep back the revolution 
spindle 25, and it will be hard coming to rotate it. It has the thin parts 227 and 228 which the magnetic- 
saturation section was constituted from this gestalt by the inner notches 225 and 226, and were formed 
here of the inner notches 225 and 226 in this magnetic-saturation section. Therefore, since there is a 
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leak of magnetic flux in the thin parts 227 and 228 of a stator 22, the part and cogging torque which 
acts on Rota 21 can be made small. That is t even when the revolution spindle 25 is lightweight[ small 
and ]-ized, the balance of the amount of imbalance of the revolution spindle 25 and cogging torque can 
be optimized. 

[0020] When the cogging torque which acts on Rota 21 is too small not much, having inclined small also 
starts a revolution and it becomes impossible in addition, for the revolution spindle 25 (Rota 21) to 
obtain a revolution at a high speed. That is, the electromotive force V produced in a coil when flux 
density [ as opposed to / in the number of coiling of a coil / the angular position theta of theta and 
Rota for N and the angular position of Rota ] (coil interlinkage consistency) is set to phi and time 
amount is set to t is V although expressed with the following formulas. = N -(dphi/dtheta)- (d theta/ dt) 
In this formula, since d theta/dt is small when that the revolution spindle 25 (Rota 21) inclined small also 
rotates, the electromotive force generated at this time is small. Therefore, about the formation location 
of the inner notches 225 and 226, and a configuration, it is set as the optimal conditions according to 
the running torque of the revolution spindle 25 etc. 

[0021] (The main effectiveness of an example) In this way, with the power plant 20 which applied this 
invention, since the cogging torque suitable for this amount of imbalance can be acquired even when the 
amount of imbalance of the revolution spindle 25 is small, the efficient generation-o-Pelectrical-energy 
system set by the motion of an arm becomes possible. Moreover, extent which reduces cogging torque 
and is adjusted The formation location of the inner notches 225 and 226 (angular position in the inner 
circumference edge of the Rota arrangement hole 230), Since the magnitude of the inner notch 225, the 
relative physical relationship of 226 comrades, and the inner notches 225 and 226, a number, and a 
configuration can adjust when an inner notch is plurality, in this invention Even if it lightweight[ small 
and ]-izes the revolution spindle 25, generation of electrical energy with a power plant 20 and charge to 
secondary power 30 can be efficiently performed only by forming the inner notches 225 and 226 of the 
location corresponding to it, a number, magnitude, and a configuration. 

[0022] Moreover, although a coil 23 and other components may be caught when irregularity is in the side 
edge edges 22c and 22d of a stator 22, with this gestalt, side edge marginal 22c of a stator 22 and 
unnecessary irregularity are not in 22d. Therefore, a coil 23 is caught in a stator 22, the nonconformity 
and other components that a coil 23 is disconnected are caught, and there is an advantage of being hard 
to generate nonconformity, like a stator 22 being distorted. 

[0023] Furthermore, since the inner notches 225 and 226 are near the Rota arrangement hole 230, the 
gearing which meshes to Rota 21 can also be stationed to the inner notches 225 and 226. 
[0024] Unlike the case where the magnetic-saturation section is constituted, with this gestalt, the Rota 
arrangement hole 230 and the inner notches 225 and 226 are the hole of one by the outside notch 
further again. Therefore, the production process of a stator 22 can be simplified and too much high 
process tolerance is unnecessary. 

[0025] That is, since the Rota arrangement hole 230 and two inner notches 225 and 226 can be 
simultaneously perforated in case a stator 22 is manufactured, it ends with one perforating process. In 
this case, the path L1 of the Rota arrangement hole 230 formed in a stator 22 is always fixed. And since 
the ends dimension L2 of the inner notches 225 and 226 is also always fixed Whenever it manages even 
the precision of the width-of-face dimension L5 of a stator 22, -even if the perforation location of the 
Rota arrangement hole 230 and the inner notches 225 and 226 shifts in which direction shown by the 
arrow head A, the sum of the width-of-face dimensions L3 and L4 of the thin parts 227 and 228 is fixed. 
Therefore, the magnitude of cogging torque does not change. That is, the width of face of two thin parts 
227 and 228 is mutually complementary to the magnitude of cogging torque. So, while being able to form 
the magnetic-saturation section in a stator 22 with the small number of production processes, once it 
makes a press die in a predetermined configuration, at the time of a press, there is an advantage that it 
is not necessary to carry out alignment in a high precision. 

[0026] Moreover, if a press die as shown with an alternate long and short dash line Q is first used after 



-6- 



forming the Rota arrangement hole 230 as shown in drawing 4 (a) even when forming the Rota 
arrangement hole 230 and two inner notches 225 and 226 at a separate process, two inner notches 225 
and 226 can be formed simultaneously. Therefore, it ends with two perforating processes. Also in this 
case, as shown in drawing 4 (b), the path L1 of the Rota arrangement hole 230 formed in a stator 22 is 
always fixed. And since the ends dimension L2 of the inner notches 225 and 226 is also always fixed 
Whenever it manages even the precision of the width-of-face dimension L5 of a stator 22 t even if the 
perforation location of the inner notches 225 and 226 to the Rota arrangement hole 230 shifts in which 
direction of an arrow head A t the sum of the width-of-face dimensions L3 and L4 of the thin parts 227 
and 228 is fixed. Therefore, the magnitude of cogging torque does not change. That is, the width of face 
of two thin parts 227 and 228 is mutually complementary to the magnitude of cogging torque. So, while 
being able to form the magnetic-saturation section in a stator 22 with the small number of production 
processes, once it makes a press die in a predetermined configuration, at the time of a press, there is 
an advantage that it is not necessary to carry out alignment in a high precision. 

[0027] (Other examples) In addition about the configuration of the inner notches 225 and 226, you may 
be any of not only a semicircle configuration but the shape of the shape of a rectangle, trapezoidal 
shape, and a triangle. Moreover, an inner notch may be 1. Furthermore, also when forming two inner 
notches and shifting from the 180-degree angular position, it may form in the location where it shifted 
from the equiangular distance when ** formed two or more inner notches again. 
[0028] Moreover, about the number of the magnetic poles of Rota 21, the number may be even [ not 
only two but beyond it ]. 

[0029] Furthermore, although the above-mentioned gestalt explained the self-winding type made to 
rotate Rota 21 with the revolution spindle 25, Rota 21 may apply to the manual volume type rotated by a 
crown etc. When the cogging torque over Rota 21 is reduced in this manual volume type, there is an 
advantage that it can generate electricity efficiently also by the small crown. 
[0030] 

[Effect of the Invention] As explained above, in the electronic equipment using the power plant and it 
concerning this invention, it is characterized by the magnetic-saturation section being constituted by 
the stator for a generation of electrical energy by the inner notch formed in the inner circumference 
edge of the Rota arrangement hole. Therefore, according to this invention, unlike the case where a 
clearance constitutes the magnetic-saturation section, a part of magnetic flux leaks and flows into a 
part with the thin stator constituted by the inner notch. Therefore, since cogging torque which Rota, 
receives can be made small, even when a revolution spindle is lightweight[ small and ]-ized,,the efficient 
generation-of-electrical-energy system set by the motion of an arm becomes possible. Moreover, the 
formation location of an inner notch, magnitude, a number, and a configuration can adjust extent which 
reduces cogging torque and is adjusted. Furthermore, unlike the case where an outside notch 
constitutes the magnetic-saturation section, a production process can be simplified and too much high 
process tolerance is unnecessary. That is, since the Rota arrangement hole and two inner notches can 
be simultaneously formed in case a stator is processed, it is good at one perforating process. Moreover, 
since two inner notches can be simultaneously formed even when forming the Rota arrangement hole 
and forming an inner notch in after an appropriate time, it is good at two perforating processes. In such 
a manufacture approach, since the sum of the width-of-face dimension of the thin part formed in a 
stator two places will be fixed even if the perforation location of the Rota arrangement hole and an inner 
notch shifts, the magnitude of the cogging torque concerning Rota is fixed. That is, since the width-of- 
face dimension of two thin parts is mutually complementary to the magnitude of cogging torque, too 
much high process tolerance is unnecessary. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the whole electronic equipment configuration which 
equips a power supply section with the power plant which applied this invention. 

drawing 2] It is the outline block diagram showing the whole guide type electronic clock configuration 
as a typical example of electronic equipment. 

[Drawing 3] It is the top view of the power plant which applied this invention. 

[Drawing 4] It is the explanatory view showing an example of the processing approach to the stator 
performed in case the power plant shown in drawing 3 is manufactured. 

[Drawing 5] In case (a) manufactures the top view of the conventional power plant and (b) manufactures 
it t it is the explanatory view showing the processing approach to the stator to perform. 
[Description of Notations] 
1 ... Electronic equipment 
10 ... Power supply section 

20 ... Power plant 

21 ... Rota 

22 ... Stator 

23 ... Coil 

25 ... Revolution spindle 
30 ... Secondary power 
40 ... Step motor 
50 ... Wheel train for clocks 
60 ... Wheel train 

230 ... The Rota arrangement hole 

225 226 ... Inner notch for cogging torque adjustment 

227 228 ... Thin part formed in the stator 



[Translation done.] 
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